In vitro action of testosterone in potentiating gonadotropin-releasing hormone-stimulated gonadotropin-II secretion in goldfish pituitary cells: involvement of protein kinase C, calcium, and testosterone metabolites.
Overnight preincubation of goldfish pituitary cell culture with testosterone (T) enhanced the gonadotropin (GTH)-II responses to GTH-releasing hormone (GnRH). In this study, the involvement of GnRH signal transduction components and the requirement for T metabolism in mediating this direct, pituitary cell action of T were examined using cultured pituitary cells from both male and female goldfish. Each sets of related experiments were done in at least two different stages of the gonadal reproductive cycle and similar effects were observed. Overnight treatment with 10 nM T increased GTH-II responses to maximal stimulatory doses (100 nM) of either salmon (s)GnRH or chicken (c)GnRH-II, but not the total cellular GTH-II contents measured prior to and after a 2-h GnRH challenge. T increased the efficacy and sensitivity of the GTH-II response to stimulation by a protein kinase C (PKC) activator, tetradecanoyl phorbol acetate (TPA) without altering the ED50 of the dose-response curve. In T-treated cells, addition of a PKC inhibitor attenuated GTH-II responses to 100 nM doses of sGnRH, cGnRH-II, or TPA. T did not affect the GTH-II release stimulated by high concentrations of the Ca2+ ionophore ionomycin (100 microM) and the voltage-sensitive Ca2+ channel (VSCC) agonist Bay K 8644 (10 microM); similarly, the sensitivity of the GTH-II response to ionomycin and Bay K 8644 was also unaltered. Taken together, these data suggest that T potentiates GnRH-stimulated GTH-II release by enhancing the effectiveness of PKC-dependent pathways, but not by increasing the total Ca2+-sensitive GTH-II pool, the sensitivity of the release response to increases in intracellular Ca2+, or the amount of available GTH-II. However, the VSCC agonist nifedipine reduced sGnRH- and cGnRH-II-elicited GTH-II release in T-treated as well as in non-T-treated cells, suggesting that VSCC dependence is still present in the GnRH-induced response following exposure to T. Since total cGnRH-II binding to pituitary cells was not increased by T, increases in GnRH receptor capacity are unlikely following T treatment. The ability of T to increase GnRH-stimulated GTH-II secretion was not mimicked by 11-ketotestosterone or dihydrotestosterone, but was abolished by coincubation with an aromatase inhibitor. When viewed together, these observations suggest that aromatization of T may be required for the pituitary action of T on GnRH-induced GTH-II release.